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The Airplane Application of DDT for Emergency 


Control of Common Flies in the Urban Community 
By Cornetius W. Krusé ! 


The only sound approach to a community fly control program is 
through the continuing practice of environmental sanitation. The 
routine use of DDT in a fly control program offers little more than a 
temporary solution to the problem and cannot be justified over a long 
period of time any more than rat poisoning or mosquito larviciding. 
Household and commercial garbage must be kept in tightly covered 
containers, frequently collected and disposed of in a satisfactory man- 
ner. Continuous good housekeeping is of utmost importance. Care- 
lessness with poultry, pets, compost or even grass cuttings may result 
in a sustained fly population in the finest sections of a community. 
There are enterprises admittedly difficult to maintain free of flies. 
Through relaxed vigilance they may become a source of heavy fly 
densities. Among them are garbage dumps, slaughterhouses, stables, 
produce houses, rendering plants, waste disposal plants, canneries, milk 
plants, and tanneries. 

Studies on urban fly. populations recently made using the » “fly grill’”’ 
method devised by Scudder (1) indicate that communities may have 
larger fly populations than may be realized by residents living behind 
the protective screens. These findings have renewed interest in the 
public health significance of flies and stimulated study of fly control 
methods. The control of houseflies by DDT spray applied as residual 
in dairies and restaurants and as cover sprays on breeding places has 
been adequately reported by Baker, et al. (2), but there appears to be a 
paucity of literature on the control of flies by the application of DDT 
from airplanes. Airplane equipment seems to be ideally suited for 
bringing about temporary fly control rapidly and effectively in urban 
areas during time of emergency such as epidemics, catastrophe, or war. 


! Johns Hopkins University, Engineering Consultant, Public Health Service, Communicable Disease 
Center. 
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The practicability of emergency fly control in urban areas was demon- 
strated by Quinby, Coffey, and McNeel in northern Alabama in 1946 
(3). 

This report deals only with investigations concerning the design of 
aircraft spray equipment and performance against common flies found 
in urban areas. 


Equipment 


The equipment used in all tests was the Stearman PT—17? biplane 
trainer powered with the 220 hp. Continental engine, the same ship 
used on the Florence project (3). The airplane was equipped for 
the application of either sprays or thermal aerosols affording a wide 
variety of treatments ranging from very fine droplets to coarse 
sprays. This airplane was capable of treating 17 acres per minute 
with a 100-foot swath width. Figure 1 represents a flow diagram 
of the installed insecticidal equipment showing the wind-driven 





SCHEMATIC DRAWING OF INSECTICIDAL DISPERSAL EQUIPMENT 
USED FOR FLY CONTROL STUDY ON THE STEARMAN - PT-I7 


(30 Gallon insecticide Storage Tank © Flow Meter 

@) Wind Driven Pumping Unit @) Aerosol Selector Valve 

@® Pressure Relief Valve and By-Pass Wing Spray Selector Valve 

@ Quick Opening Gate Valve Q) Venturi Aeroso! Generator 

(5) Pressure Gouge i) (2) Double Set of Spray Nozzles 


@® @ Single Set of Spray Nozzles 
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FicureE | 
2 For the purpose of this report it was necessary to use the names of commercial types of airplanes, engines, 
sprays, spray nozzles, solvents, and in certain cases insecticides, ete. Such commercial names are used 
solely for identification. Similar products of other manufacturers may be found equally effective. 
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pumping unit on the wing and the various discharge lines leading 
either to the throat of the 2-inch exhaust venturi or to the spray 
nozzles. Eight spray nozzles could be installed, arranged in groups 
of two on wing tips and tail, with a single nozzle on the inboard wing 
positions. Various rates of discharge were obtained by adjusting the 
discharge pressure through a by-pass valve on the instrument panel. 
The required discharge pressures were determined through the use of 
a flow meter. Owing to the simplicity and versatility of this appar- 
tus, many private insecticidal spraying organizations have duplicated 
the equipment for contract work. 

Since the investigations described in this paper are so closely related 
to the Florence (3) activity, a review of some of the pertinent data 
and observations obtained on that project would be in order at this 
time. 

Important departures from standard aircraft insecticidal techniques 
are required in urban fly control. Normally, insecticidal applications 
are made at a height of 20 to 30 feet during inversion conditions 
existing just after dawn. When applying insecticides over buildings 
of a community, or in steep or hilly terrain, flight altitudes much below 
100 feet are prevented. The average height is 150 feet. For most 
effective urban control, the insecticides should be applied when the 
flies are most active, which is late in the morning after winds and 
unstable air conditions have developed. Special consideration must 
be given to the selection of insecticides and solvents in order to mini- 
mize the staining effect of the droplets on laundry, automobiles, and 
other community property. 

Reasonably good fly kill can be accomplished, but with significant 
staining, by applying a DDT thermal aerosol at the rate of 0.4-pound. 
DDT per acre. This aerosol and dosage rate was obtained by dis- 
charging a 20-percent solution of DDT in Velsicol NR-70 through 
two 8010 Spraying Systems Company nozzles into the throat of the 
2-inch exhaust venturi. Recovery of DDT from this type aerosol 
under field conditions ranged from 0.054 to 1.0 pound DDT per 
acre at a flight altitude between 50 and 100 feet. An analysis of the 
composition of the aerosol shows the median mass diameter to be in 
the range 120-150 microns with one-half of the droplets being below 
80 microns in diameter. 

It was thought by this investigator that the back pressure created by 
the flow of 3 gallons per minute into the exhaust generator would prove 
excessive and cause damage to the engine exhaust valves. Therefore, 
a series of engine back pressure readings was taken at various rates of 
insecticide flow. Data were obtained for the 2-inch diameter venturi 
and for insecticide injected directly into the 4-inch exhaust stack with 
the venturi removed. Figure 2 is the plot of back pressure in inches 
of mercury against insecticide flow. 
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Ficure 2. The relationship of engine back pressure to insecticide flow in the 2-inch 
venturi generator and the 4-inch exhaust stack. 


All readings were made aloft with the engine turning at cruising 
rpm. It was generally agreed after study of cylinder-head tempera- 
tures that prolonged engine operation at pressure over 1.6 inches of 
mercury would not be advisable. This would limit the flow into the 
2-inch venturi to 2.5 gpm. or 5.5 gpm. in the 4-inch exhaust stack. 

Studies were initiated to eliminate the engine back pressure and to 
obtain good DDT recovery and fly control without producing staining 
droplets of insecticide. To decrease the discharge rate of insecticidal 
solution, the concentration of DDT was increased from 20 percent to 
30 percent by weight. The use of the 30 percent solution increased 
the rates of ground recovery and provided a more toxic droplet. The 
following dispersal equipment was studied for recovery and fly control 
in view of wide differences in droplet size and distribution pattern: 
(1) Aerosols generated in the 2-inch diameter venturi; (2) aerosols 
generated in the 4-inch diameter exhaust stack; (3) wing sprays using 
cone-type atomizing nozzles; (4) wing sprays using flat-type atomizing 
nozzles. 


Insecticidal Formulations 

The methylated naphthalenes have been demonstrated to maintain 
stable solutions up to 50 percent DDT by weight at room temper- 
ature. Velsicol NR-70 was initially used but due to its high staining 
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property, efforts were made to find a more suitable fraction. Five 
Velsicol fractions were studied. Table 1 gives the weight of the 
mixed solutions in pounds per gallon and staining property of droplets 
on white paper. It also gives the characteristic crystal pattern 
obtained with each solvent. 

All of the materials tested showed a high solvency for DDT. The 
staining properties of droplets were hardly noticeable on the lighter 
fractions below AR-70. The volatility of the solvents was quite 
variable. AR-50G was so volatile that smaller droplets were com- 
pletely evaporated immediately after a fall from 100-foot heights. 
Since the effectiveness of the droplet is believed to be dependent upon 
its ability to wet the cuticle of the fly, it appeared advisable not to 
use AR-50G. The fraction AR-50 was not so volatile and the 
droplets would not crystalize for from 12 to 24 hours after spraying. 
Droplets of AR-60 would remain on glass slides from 2 to 3 days 
while droplets of AR-70 and NR-70 would persist for a week or 
more. Considering cost, staining ability, and volatility, AR-60 was 
selected as the preferred solvent for the fly-control study. Keener 
and Cutkomp (4) have shown that this material possesses many 
physical properties quite similar to NR-70 and could be used for 
thermal aerosols, as well as wing sprays. 


Table 1. Weight of mixed solutions in pounds per gallon 

















Velsicol ! 

DDT by weight | 2 SEE eee 

| AR-50G AR-50 AR-60 | AR-70 | NR-70 
_ ee I- ger > ae 
rr 8.35 8. 54 8. 50 | 8.85 8.75 
20 pereent. .......... 8. 46 8. 62 8. 57 8. 94 8. 81 
30 percent. -.........-. 8. 56 8.70 8. 68 8. 97 8.95 
Staining property ----| None None None Very light | Dark brown 
Crystal pattern.._.__| Short fine Frost-like Brush-like rods | Brush-like rods Heavy rods 

| needles needles 





1 Velsicol Corporation, Chicago, Ill. 


Field Investigation 


Airplane application of insecticide is accomplished by flying a 
series of parallel swaths over the area. The effective swath width and 
rate of application can be determined only when the cross section of 
insecticide recovery is known for a particular dispersal equipment. 

The recovery of DDT across a swath section was determined by 
analyzing droplets collected on clean glass slides placed at 20-foot 
intervals at right angles to the line of flight. Eleven stations were 
studied for a distance of 100 feet to either side of the flight line 
Winds as a factor on swath characteristics were minimized by conduct- 
ing flight tests in the early morning hours after dawn. Procedures 
for obtaining the quantitative rate of surface recovery were similar to 
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the methods used for the study of airplane exhaust generators as 
described by Krusé and Metcalf (4). 

Solutions of DDT applied from aircraft kill flies when the flies 
come in direct contact with falling droplets and in contact with 
sprayed surfaces. The former is immediate in its action while the 
latter may provide a residual over a period of time. The relative 
efficiency of contact and residual action of the spray droplets was not 
completely investigated and should warrant future study. With 
the spray normally used an average of 49 droplets of insecticide was 
recovered per square inch of area (see table 3). 

Estimating an effective exposure area of the fly to be about 0.25 
square centimeter, the expected frequency of contacting flies with 
the spray was determined by a random distribution following Poisson’s 
series. If the mean number of droplets per unit of fly area is 1.9 
and a number of samples of this unit area are taken, then the distri- 
bution of these samples or flies with regard to number of droplets 


hitting each will be as follows: 
Proportion of Flies 





Percent 
Complete miss... --....._---- or Sa uteniadialaaete * 
I ras a he Os gg an ie dl wean hae ee es er 28. 5 
2 droplets - - - --- Le end a ee Sa his a te ee 27. 0 
EE Oe ee ee a 
I I I ee is on Es 8. 2 
a watered aie abarctaeel ateaibatelachie mate aisdiots —wen 
pe Se aaariinle micas isda aceite <1.0 

100. 0 


Thus it may be seen that complete kill by contact spray is not pos- 
sible even if it is assumed that a single droplet will contain a lethal 
concentration of insecticide. In actual spray tests the observed resid- 
ual action appeared to be quite variable and of relatively short 
duration. It must be remembered that in the application of spray 
droplets continuous deposits of insecticides are unattainable. There- 
fore, recovery slides having a deposit of droplets equivalent to 0.1 
pound DDT/acre (1.04 mg./sq. ft.) may have the DDT applied on 
less than 1 percent of the area and show very localized points of high 
DDT concentrations. The concentration of DDT in the spread 
droplet on clean glass is given below: 


Droplet Diameter Spread Droplet Equivalent Rate 
Microns Area Cm? mg. DDT/sq. ft. 

50 0. 00018 132 

100 . 00071 270 

200 . 0028 468 

250 . 0044 630 


On paper, soil, pavements and other urban surfaces the spread factor 
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is quite high and the concentration of DDT is greatly reduced when 
compared with clean glass surfaces. Clean glass slides receiving 
airplane spray deposits equivalent to 0.1-pound DDT/acre were 
exposed to 3 sets of 20 Musca domestica for 1 hour. Fifty-seven out of 
60 specimens received a lethal dose. Slides having the same deposit 
stored in a slide box for 3 weeks, after which droplets had crystallized, 
killed only 11 out of 60 Musca domestica exposed for 1 hour. These 
tests confirm the field impression that droplets applied out-of-doors 
are more residually effective in solution form than in crystalline form. 
The explanation may lie in more rapid absorption of the insecticidal 
solution. Also the toxicity of the polymethylnaphthalene itself can- 
not be overlooked. 

Similar tests conducted on dirty newspaper provided about 50 percent 
kill with a 3-hour contact period when freshly sprayed, but no kill 
was obtained on the paper after 3 days on an open dump. Wet drop- 
lets on rusty sheet metal gave the same degree of kill as for dirty paper. 
On garbage, such as interior of watermelon, little or no residual effect 
was noted even immediately after spraying. 

Due to the difficulty in establishing a reasonable estimate of fly 
surface capable of contacting the spray pattern, it is not possible 
to predict the frequency of contact between the fly and droplet. 
With an assumed tarsal contact area per fly of 0.06 square centimeter, 
the fly may be expected to come to rest on a droplet only 6 times out of 
100 landings. The probability of contact with droplets in the course 
of surface travel is much greater. Contact with one or more droplets 
may be expected to occur 25 percent of the time with a surface travel 
of 3 to 4 fly lengths. 

With the given insecticidal spray and considering the characteristic 
surfaces of urban situations, it was concluded that residual action 
cannot be depended upon to provide more than 10 percent to 50 
percent fly mortality. Therefore, emphasis was placed on DDT 
dispersal to provide at least 75 percent mortality by direct contact 
of falling droplets on the fly. 

For correlating the dosage recovered with fly mortality, techniques 
were developed using wild flies collected from garbage dumps. By 
carefully selecting bait, the fly population captured was composed of 
approximately 49 percent Musca domestica, 45 percent Phaenicia spp. 
5 percent Callitroga spp., and 1 percent miscellaneous flies. The 
miscellaneous flies included species of the genera Ophyra, Fannia, 
and Sarcophaga. 

Caged insects have been used for bio-assay of insecticidal sprays 
but as a general rule results have been difficult to evaluate in terms of 
actual field conditions. Much of the finer spray passed around the 
screen cage and the larger droplets impinged upon the cage rather than 


809189—48——-2 
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the insect. Also, it was necessary to remove the flies from the sprayed 
cage to eliminate mortality caused by residual dose on the screen. 

It was observed that flies tend to congregate in large numbers to 
feed on choice bait and unless violently disturbed, remain relatively 
motionless. Movements made were quite limited, often not more 
than 3 or 4 inches away to a more desirable feeding spot. Observed 
from above, feeding flies assume practically every attitude. When 
aircraft sprays were applied, the flies continued feeding while the parti- 
cles settled on and about them. This proved disturbing to the 
observer since much of the effectiveness of contact sprays is obtained 
when the insects collect droplets by flying through the spray. Several 
seconds after being hit by droplets the flies left the feeding area. 
This accounted for the low number of flies found affected or dead at 
the feeding site. After spraying, dying flies could be found at their 
resting places, falling out of shrubs and trees to the ground where 
their uncoordinated struggling soon buried them in the litter of leaves 
and grass. 

From these observations it appeared that flies anesthetized 
with ether or chloroform would duplicate fairly well the conditions 
under which flies would be sprayed in the actual field operation. 
Early experiments were conducted in this manner, but chloroformed 
flies recovered rapidly and many test specimens flew away before 
they could be transferred to clean cages for observation. The final 
field procedure consisted of lightly anesthetizing the specimens and 
carefully mounting them on “Tanglefoot” fly paper. The fly was 
secured, back down, by outspread wings, thereby exposing to the 
insecticidal spray pattern the legs, mouth parts and ventral areas of 
the abdomen, thorax, and wings. No difficulty was experienced in 
maintaining good controls and dosage mortality information checked 
favorably with the chloroform technique previously tried. 

In the field tests, 10 to 20 flies were used on 4- by 6-inch sheets of 
fly paper which were laid with the horizontal glass slides for dosage 
information at each station. After the spray tests, the sheets were 
placed in a darkened room to minimize fly activity and observations 
were made at hourly intervals. Fly mortality occurred within 1 to 
2 hours after treatment with the maximum in 4 hours. There ap- 
peared to be a noticeable species susceptibility. Musca domestica 
was the first species to die within the first hour, followed by Phaenicia 
in the second hour, and finally Cailitroga. McNeel* and others have 
made similar observations which prompted his unpublished statement ° 
that “the brassier the fly, the harder it is to kill.’ There was con- 
siderable variation in mortality for any given applied dosage as may 
be expected with the small samples of mixed fly species used in the 
study. 








3T. E. MeNeel, District Entomologist, Public Health Service, New Orleans, La. 
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Although not highly significant, the purpose for which the data were 
collected was satisfactorily met. Figure 3 was prepared by plotting 
on log probability paper the 4-hour fly mortality against pounds per 
acre of active insecticide recovered using Technical DDT, and Gam- 
mexane * (10 percent y isomer). Gammexane (10 percent y isomer) 
is used to represent technical 1, 2, 3, 4, 5, 6 hexachlorocyclohexane 
of which 10 percent by weight is the gamma isomer. These sprays 
were applied from the aircraft at a height of flight of 100 feet and had 
median mass diameter (MMD) of from 160 to 200 microns. No 
effort was made to correlate the effect of the solvent which in most 
cases was Velsicol AR-60 and NR-70. It may be seen from the 
curve that to obtain good fly control, recoveries in excess of 0.1 
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Figure 3. Comparison of the relative toxicity to common flies of Technical DDT and 
Technical Hexachlorocyclohexane (10 percent y isomer) when applied as sprays 
from aircraft from an average height of flight of 100 feet. The sprays were composed 
of particles having a MMD of 160 to 200 microns. Flies were lightly anesthetized 
and carefully fastened, back down, to fly paper. Ten to 20 individuals were used 
per sheet. All percentages of mortality were corrected for controls by method of 
Abbot (1925). 





4 Product of Imperial Chemical Industries, 
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pound DDT per acre are required. Gammexane (10 percent y 
isomer) appears to be 5.5 to 7 times more toxic to the flies studied 


than DDT. 


Table 2. Comparative toxicity of DDT and Gammexane applied as aircraft sprays to 
common flies 








Required aircraft spray recovery, pounds | 
per acre | Sampling 


Lethal] Dose pana - chance proha- 
| bility ! 


Technical | Gammexane | Gamma _ | 








DDT | 10 percent Isomer 
SESS ELE ee een ET | 0.022 | 0.003 | 0.0003 | P=0.0500. 
125 1045 | 0045 | P=0.0768. 


i acloticcaxeaiuaceou ‘ edssenene oncal i 
| 








1 Kills obtained from the given doses of each material would have occurred by chance sampling 5 and 
8 times in 100 even if there had been no real difference in the two materials. 


Results of Field Tests 

The basic unit of aircraft insecticidal application is the swath cross 
section. To obtain an accurate measurement, several sections must 
be averaged together. A reliable notion of the MMD of a particular 
spray is quite difficult to obtain and there appeared to be a wide vari- 
ation between the calculated and observed MMD for the aerosols. 
This may be explained in part by the difficulty in obtaining a repre- 
sentative sample of nonhomogeneous aerosols. Some waved slide 
samples may contain no large droplets while those a few feet to the 
right or left may have many large droplets. All particle-size diame- 
ters mentioned were determined from subsidence particles collected 
across the swath width. All percentages of expected kill indicated on 
graphs were those accomplished by the direct contact with spray 
exclusive of any residual action. 


Aerosols 

Figure 4 summarizes the data collected on the performance of a 
2-inch venturi and the 4-inch exhaust stack. The heavy lines indi- 
cate the single swath cross section and the dotted curve the theoretical 
overlapped section of swaths at 100-foot intervals. The maximum 
permissable rate of insecticidal flow of 2.5 gpm. was used in the venturi 
investigation. With the 30-percent DDT-—70-percent Velsicol AR-60 
solution, this flow gave an application rate of .375-pound DDT per 


acre assuming a 100-foot swath. The median mass diameter (MMD)-: 


of the venturi aerosol was observed to be 100 microns with the mean § 
diameter 65 microns. One half of the particles recovered were below 
45 microns in diameter. 


5 To prevent possible confusion between ‘‘median mass diameter’’ and ‘‘mean mass diameter” the word: 
“mean” is uged. The mean diameter is defined as that diameter particle whose mass x the total number of 
droplets recovered will equal the mass recovered. 
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Figure 4. Swath cross sections show the recovery in pounds DDT/Acre at flight 
altitude of 50 and 100 feet with a coarse and fine aerosol. 


In the first series of recovery tests shown in figure 4, the effect of 
height of flight on aerosol recovery is clearly indicated. If it were 
possible to treat at low altitudes, the venturi-generated aerosols would 
be quite effective in fly control. Owing to the extremely thin but 
widespread distribution at increased heights of flight, it appears that 
the aerosol would result in nonuniform fly mortality. 

The second aerosol series was generated by removing the venturi 
and injecting the insecticide into the exhaust stack through a single 
¥-inch diameter jet. At the same rate of application the 4-inch 
exhaust stack would be more effective than the 2-inch venturi at the 
100-foot height of flight. This is due to the much larger droplet 
pattern produced. The aerosol had a MMD of 150 microns and a 
mean of 120 microns in diameter. One-half of the total number of 
droplets recovered were less than 60 microns in diameter. The range 
was quite wide with droplets varying from 10 to 350 microns. During 
the experimental trials considerable spray was deposited on the fuse- 
lage and tail surfaces. This condition, however, may be corrected 
by realigning the end section of the exhaust stack to bear away and 
downward from the ship. 








November 26, 1948 1546 





WING SPRAY RECOVERY 
Height of Flight - 100 Feet 















































8004 Nozzles at .5 Ib. DDT/acre 1/4LN I2 Nozzies at .3 Ib. DDT/acre 
0.4 0.4 
MMD 200y MMD I60 y 
Meon 140 y Mean 115 y 
5 §0.3} 0.3 
5 a ADT TT ++ + + 190% p- + +— + + rT T ]90% E 
af0.2 * ”’ “i 0.2 7 5 
$3 oo oe NStT 85% ivee Tht tant 785% S 
$20 . \- 0.1 ‘ / ‘5 ’ Za 
. + aj ce aliens alien: adie + 175% ” - aes » 3 175% 3 
Sat + TK 50% ok a= oul 






























































—— 
“100" e) 100" 100" fe) 100" 
Distance in Feet from Center Line of Flight 





ocr. 1948 





FED. SEC. AGENCY - PHS COC - ATLANTA,GA. 





Ficure 5. Swath cross sections using wing sprays at a flight altitude of 100 feet with 
application rates of 0.3 and 0.5 pound DDT/Acre. 


Wing Sprays 

A graphical presentation of the performance of wing sprays is given 
in figure 5. For the lower rates of application, eight 4% LN 12 
cone-type atomizing spray nozzles were employed and for higher 
rates, eight 8004 flat-type spray nozzles were used. Both types of 
nozzles were manufactured by the Spraying Systems Co. The \% 
LN 12 nozzle is rated at 0.2 gpm. at 40 psi., while the 8004 nozzle 
delivers 0.4 gpm. at 40 psi. 

Good recovery was obtained with the 4% LN 12 at an application 
rate of 0.3-pound DDT per acre. The spray had a wide range of 
particles having a MMD of 160 microns and a mean of 115 microns. 
One-half of the droplets recovered were below 85 microns and were 
quite similar to the aerosol generated by the 4-inch exhaust stack. 

The swath cross sections show that with the 8004 nozzle applying 
insecticide at 0.5 pound DDT per acre the spray provided a good 
recovery, however, there is an increased number of large droplets. 
The spray had a MMD of 200 microns with a mean of 140 microns. 
One-half of the number of droplets recovered were less than 100 
riicrons in diameter. 

Table 3 summarizes the swath cross section studied with reference 
to expected rates of fly kill when swaths are applied at intervals of 
100 feet and at a flight altitude of 100 feet. A 25-percent mortality’ 
through residual action has been assumed in the tabulation. 


Application of Data to Urban Fly Control 


The single swath recovery curve studies represent conditions when 
the air is stable and wind drift is negligible. The distribution during 
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Table 3. Expected percent of area over which at least 90 percent fly control is obtained 
with 100-foot swath and 100-foot height of flight 











Expected percent of area! 
a Ne. drent controlled 
: pplication Yo. droplets 

Equipment Ibs. DDT/ac,| MMD per sq. in. 
—- | Single swath 

| 
OL SSS doae vee 0.375 100 63 15 5 
OS Sa . 375 150 32 65 32 
EEE EE ITE . 300 160 49 100 39 
EE oknccddcdnasnnnavaniesn - 500 200 27 100 50 

















1 Area assumed to lie 100 feet to the right and left of the line of flight. 


actual routine treatment will vary somewhat depending upon the 
direction and velocity of wind drift and the amount and character 
of protective cover. Swaths laid up-wind or down-wind will not alter 
considerably the single swath recovery pattern. Cross winds are 
most important in altering the pattern of insecticide recovery. It 
was demonstrated that low velocity cross winds may be quite bene- 
ficial in tending to grade down the peak dosages and thereby provid- 
ing a more uniform distribution. Strong cross winds tend to skew 
the distribution violently. They also interfere with maintaining 
parallel swaths and uniform heights of flight which result in less uni- 
form recovery of DDT over the area. Nevertheless, it was concluded 
that if the basic swath section and intervals will provide satisfactory 
recovery of insecticide in calm air, it may be expected to provide 
satisfactory recovery in conditon of wind so long as uniform height of 
flight and parallel swaths may be maintained. 

Under conditions of a mild (<8 mph.) ‘cross ‘wind and in the 
absence of obstruction, maximum recovery of insecticide and high 
fly mortality may be expected. Optimum conditions of treatment are 
shown in figure 6. Two open garbage dumps were treated at a flight 
altitude of 100 feet wwith, a 6-mph. cross wind. Two types of wing 
sprays were used, one area being treated with 0.3 pound DDT per 
acre, the other with 0.5 pound DDT per acre. Three swaths were 
flown at 90-foot intervals and observations made at 20-foot intervals 
across the areas treated. On both dumps excellent fly mortality was 
observed with reduction of grill counts from about 600 to 50 or less in 
4 hours. In both areas the fly kill obtained could have been largely 
accomplished without the aid of residual action. 

Strong wind and obstructive cover may be expected to limit the 
recovery of insecticide due primarily to inability of maintaining uni- 
form heights of flight, parallel swath, and by the mechanical barrier 
of foliage and buildings. A 10-square block section in an urban com- 
munity ® receiving routine treatment was studied for DDT recovery 


* Wilmington, Delaware, during the P. H. S. Fly Control Project carried on in conjunction with Polio- 
myelitis Investigations, August and September 1947. 
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WING SPRAY RECOVERY ON OPEN OUMP AREA 
Height of Flight - 100 Feet 
Wind Velocity - 6 M.PH. 
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Figure 6. Maximum expected recovery in pounds DDT/Acre under optimum con- 
ditions of wind and cover, 


under conditions of turbulent air with gusty winds up to 20 mph. in 
velocity. The pilot was unable accurately to maintain level flight 
or parallel swath due to rough air and cross drift. Observations 
revealed that the insecticide droplets reached the ground approxi- 
mately 200 feet down-wind from point of release on most of the swaths 
and as far as 400 feet on several others. Slides for recovery data 
were placed under trees, in narrow passageways between buildings, 
back alleys and on the down-wind side of fences and buildings. 

Recovery of DDT under these unfavorable conditions was studied 
and the results summarized in figure 7. The contours represent the 
approximate isomasses of insecticide recovered on the ground surface. 
All areas in the open such as streets, vacant lots, etc., were assumed 
to have a normal recovery of 0.25 pound per acre. Admittedly, the 
number of slides examined in this study was quite limited and certain 
assumptions were necessary in order to complete the contours. How- 
ever, even with these limitations, it is believed that the contour 
method of presentation of the data most clearly portrays the distri- 
bution of the spray and the expected recovery. Surprisingly enough, 
no negative slides were obtained but recoveries in heavily vegetated 
areas were generally low so that about one-third of the area could not 
be considered satisfactorily controlled if allowance for residual kill 
was estimated at_25 percent. 


Summary and Conclusions 

1. Experimental studies on aircraft spray equipment provide basic 
data upon which practical and effective fly control may be achieved 
rapidly in urban communities. 
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Wind Velocity - 20 MPH. 


Expected Fly Mortality 


[} 80-90% 
70-80% 
ASSSSS 60-70% 


LOWEST EXPECTED RECOVERY IN POUNDS DOT PER ACRE UNDER TREES 
BETWEEN BUILDINGS AND BACK ALLEYS OF A TYPICAL CITY AREA 


Discharge at 0.3 Pounds DDT Per Acre (8- I/4LN I2) 
Height of Flight - 100 to i50 Feet 


@ Location of Slides 


Acres % of Total 
10.0 33.3 
10.8 36.0 
5.0 16.7 
2.9 9.7 
1.2 4.0 100' ¢. to c. 
0.1 0.3 Flight Pattern 
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Ficure 7. The lowest expected recovery of insecticide under typical urban cover 


when application is made during unfavorable weather conditions. 


2. Fly control through the application of DDT solutions from air- 
craft is obtained jointly by mortality from direct contact with droplets 
and through residual toxicity on treated surfaces. The residual 
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toxicity is of short duration and in view of many variables can not 
be depended upon to provide more than 25 percent kill. Recov- 
eries in excess of 0.1 pound of DDT per acre are required for satis- 
factory control with spray having median mass diameter (MMD) 
of from 160 to 200 microns. 

3. Satisfactory fly control in urban situations without staining dam- 
age may be obtained with sprays having a MMD of 200 microns 
applied at heights of flight of from 100 to 150 feet. The desirable 
application rate is 0.5 pound DDT per acre (100-foot swath basis) 
using a solution of 30 percent Technical DDT in Velsicol AR-60. 

4. Investigations indicate that 1, 2, 3, 4, 5, 6 hexachlorocyclohexane 
containing 10 percent available gamma isomer appears to be from 
5 to 7 times more toxic than DDT in plane sprays for common flies. 

5. Further study is indicated, especially in the use of more toxic 
insecticides and smaller but more abundant number of droplets.’ A 
careful comparative evaluation of droplet contact and residual mortal- 
ities should be made in view of designing aircraft dispersal equipment 
to meet all requirements. 
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REPRINTS FROM THE JOURNAL OF VENEREAL DISEASE INFORMATION 


301. Statistical indices used in the evaluation of syphilis contact investigation. 
By Albert P. Iskrant and Harold A. Kahn. January 1948. 6 pages. 
5 cents. 

302. Status of contact investigation: An evaluation of data from State and local 
health areas. By Albert P. Iskrant and J. Wallace Rion. January 1948. 
6 pages. 5 cents. 

303. The 100-day experiment in contact investigation in Arkansas. By Edgar 
J. Easley, George E. Parkhurst, and Robert R. Swank. January 1948. 
7 pages. 5 cents. 

304. Family life, health, and social relations program in San Francisco. By 
Richard A. Koch and Noel Keys. February 1948. 6 pages. 5 cents. 

305. Oklahoma City case-finding demonstration. By G. F. Mathews, A. B. 
Colyar, John A. Cowan, Charles A. Shumate, and John W. Morse. Feb- 
ruary 1948. 6 pages. 5 cents. 

306. The telegram as a case-finding technic in venereal disease control. By 
Theodore J. Bauer, Amelia H. Baker, and M. E. Easterly. February 
1948. 5 pages. 5 cents. 

307. Treatment of chancroid with streptomycin. By Harold L. Hirsh and 8. 
Ross Taggart. February 1948. 4 pages. 5 cents. 

308. Hypospray administration of penicillin in the treatment of gonorrhea. 
By Robert A. Hingson, Edgar J. Easley, A. L. Gray, C. B. Tucker, Max 
R. Kiesselbach, George E. Parkhurst, Glenn 8. Usher, and Harold H. 
Davidson. March 1948. 4 pages. 5 cents. 

309. Evaluation of spinal fluid examinations. By Bernhard Dattner. March 
1948. 4 pages. 5 cents. 

310. Louisville-Jefferson county venereal disease case-finding demonstration. 
By William F. Lamb, Max R. Kiesselbach, and John W. Morse. March 
1948. 5 pages. 5 cents. 

311. The VDRL slide floccuiation test for syphilis. II. A supplementary report. 

By Ad Harris, A. A. Rosenberg, and E. R. Del Vecchio. March 1948. 

4 pages. 5 cents. 
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. Syphilitic relapse vs. reinfection. By Ira Leo Schamberg and Howard P. 
Steiger. April 1948. 12 pages. 5 cents. 

313. Rapid treatment of eariy syphilis: Progress report, December 1947. By 
J. R. Heller, Jr., Richard W. Bow nan, and Eleanor V. Price. April 1948. 
3 pages. 10 cents. 

314. Delta plantation case-finding survey in Leflore County, Mississippi. By 
A. L. Gray, Mary Sim Ferguson, and Richard 8. Hibbets. April 1948. 
5 pages. 5 cents. 

315. Venereal disease educational program in Nebraska. By Florence M. Walt. 
April 1948. 5 pages. 5 cents. 

316. Mass blood testing in eight Georgia communities. By C. D. Bowdoin. 
May 1948. 6 pages. 5 cents. 

317. The incidence of infection in contacts of early syphilis. By Arthur J. von 
Werssowetz. May 1948. 6 pages. 5 cents. 

318. Local prophylaxis in experimental syphilis of the rabbit. By R. C. Arnold 
and J. F. Mahoney. May 1948. 4 pages. 5 cents. 

319. Treatment of neurosyphilis at Hot Springs Medical Center, Arkansas. By 
George E. Parkhurst and Richard W. Bowman. June 1948. 8 pages. 
5 cents. 

320. Cardiolipin antigens in the Kolmer complement fixation test for syphilis. 
By John A. Kolmer and Elsa R. Lynch. June 1948. 7 pages. 10 cents. 

321. Administrative advantages of rapid syphilotherapy on an out-patient basis. 
By H. D. Chope and James C. Malcolm. June 1948. 5 pages. 5 cents. 

322. Cooperation of gonorrhea patients in locating contacts. By Amelia H. 

Baker, M. E. Easterly, and Henry Eisenberg. June 1948. 2 pages. 

5 cents. 


VENEREAL DISEASE FOLDER 


4. Wedding plans. Venereal disease tests. Revised April 1948. 3 pages. 
5 cents; $1.50 per 100. 


UNNUMBERED PUBLICATION 


Examples of acceptable penicillin schedules. Syphilis treatment schedules based 
on statement issued Dec. 1, 1947, by Syphilis Study Section, National Insti- 
tute of Health, to Council on Pharmacy and Chemistry, American Medical 
Association. 1948. 1 page. No sales stock. 





DEATHS DURING WEEK ENDED OCT. 30, 1948 








| Week ended | Correspond- 
Oct. 30, 1948 | ing week, 1947 








Data for 93 large cities of the United States: | 
| 


, MRE a oe een Sees ee 9, 116 8, 880 
EERE TLL LEDER T EEE AAPOR NEO ee 4 _ = 

Total deaths, first 44 weeks of year_-_--....._..-.-------- shld inaphdiciijath 403, 826 403, 352 
Ee Sy eee | 632 689 
Median for 3 prior years. -_-............----- i aa ig sabi eiatblicesd ddhdelnb |  ) eae 
Deaths under 1 year of age, first 44 weeks of year___ ...-.__....-.-------- 29, 267 32, 475 

Data from industrial tasusenee companies: 

RRR 6 NS AEP payee ee er oe | 70,833, 920 67, 096, 085 
I od ckeabawanesedbae | 12, 484 13, 084 
Death claims per 1,000 policies in force, annual rate___..............--.-- 9.2 10, 2 


Death claims per 1,000 policies, first 44 weeks of year, annual rate__-___-_-- 9.3 9.3 

















INCIDENCE OF DISEASE 


No health department, State or local, can effectively prevent or control disease without 
knowledge of when, where, and under what conditions cases are occurring 


UNITED STATES 
REPORTS FROM STATES FOR WEEK ENDED NOVEMBER 6, 1948 


A net increase of 124 cases was reported in the incidence of polio- 
myelitis—from 830 last week to 954 currently, as compared with a 
5-year (1943-47) median of 390 and 564 in 1946, the latter being the 
largest number for a corresponding week of the past 5 years. Of the 
17 States reporting currently 10 or more cases, 8 showed a decline 
from 259 to 197, and 9 States, showing a combined increase of 213 
cases, reported as follows (last week’s figures in parentheses): New 
Jersey 42 (25), Ohio 28 (14), Illinois 23 (21), Minnesota 71 (63), 
Iowa 65 (44), South Dakota 111 (58), Virginia 21 (9), Georgia 11 (3), 
California 276 (198). The total for the year to date is 24,375, as 
compared with 22,941 for the same period in 1946 and a 5-year median 
of 12,342. 

A total of 2,053 cases of influenza was reported for the week, as 
compared with 2,091 last week and a 5-year median of 1,438. A 
decline reported in Texas (from 1,205 to 856) was slightly more than 
offset by increases chiefly in Virginia (from 251 last week to 459), 
South Carolina (279 to 363), Indiana (0 to 41), Oklahoma (34 to 52), 
Arizona (27 to 69), and Georgia (4 to 22). The total since August 1 
is 17,386 cases (5-year median 12,627), more than for any correspond- 
ing period in the past 6 years. 

The increase in the incidence of measles (from 1,809 last week to 
2,374) is chiefly accounted for in the reports of 6 States, as tollows 
(last week’s figures in parentheses): Massachusetts 359 (251), Penn- 
sylvania 214 (24), Wisconsin 104 (60), Wyoming 104 (21), Colorado 
146 (39), and California 126 (38). 

One case of smallpox was reported for the week, in Tennessee, and 
1 case of Rocky Mountain spotted fever, in Oklahoma. Of 13 cases 
of tularemia reported, no State reported more than 2 cases. 

Deaths recorded during the week in 93 large cities in the United 
States totaled 8,990, as compared with 9,116 last week 8,638 and 
8,663, respectively, in 1947 and 1946, and a 3-year (1945-47 median 
of 8,663). The total for the year to date is 412,816, as compared with 
411,990 for the corresponding period last year. Infant deaths totaled 
667, last week 632, 3-year median 688. The cumulative figure is 
29,934, same period last year 33,163. 
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FOREIGN REPORTS 





CANADA 


Provinces—Communicable diseases—Week ended October 16, 1948.- 
During the week ended October 16, 1948, cases of certain communi- 
cable diseases were reported by the Dominion Bureau of Statistics of 
Canada as follows: 
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& 
:= 
: = — — — ——e — ; . 
‘S | Prince | | New | Ss | British | 
2 Disease [edward a Bruns: | Yad —. —_ katch- | — Colum-| Total 
2 | Island és , wick | ewan | “| bia | 
, © eR, ee, Paes) ae: Se ee eee 
— | 
ig Chickenpox..............|.........| mu] 1] 30] 19] 3] 15| 95] 137] sis 
ae Diphtheria- SAR GP Eee. 2 6 | 4 | 9, RS! ERS 2 | 16 
‘2 8 Dysentery, bacillary-----|.......-- Boal (eae  . Ree a ie eee Mee ==] 3 
-O - German measles_.........}_..-__--- SEES TEAS SNe ) =. 1 3 | 10 = 
iS s | RCTS RRS | eee RN 9 | j= -_ | 42 
cs % Measles. -__- , . oa 162 2 lll 39 19 ll 15 | 29 | 388 
1s ¢ Meningitis, meningococ- | | | 
abd ti et ea Pes De cdc wal SNE Se (Se 1 
iSe.. = BES | aes 32 78 30 ‘ 18 | 23} 209 
bs | SERS RRS eee 2 1 10 4 2 16 | 7 | 42 
=f Scarlet fever-___.__-- te 3 3 5 33 6 2 5 | 5 62 
$s Tuberculosis (all forms) -.|__- eam 6 5 75 23 30 19 6 | 41 205 
an Typhoid and _paraty- | 
ssc phoid fever__.________- 2 5 a, | See ee ee Eee) eee! ie 
= > Undulant fever___ i oot i Se 2 | 3 Y oes ate 2 1 | s 
¢ Venereal diseases: 
Gortorrhea... 1} 5 10} 108} 72] 19 is} 41 46 | 320 
Syphilis__.__-_- : ppeetneusal 9 7 54 40 5 3 | 6 | 12 136 
Whooping cough. ---_- J . eh ee pe 50 | 16 4 12 | fs Tee 87 
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WORLD DISTRIBUTION OF CHOLERA, PLAGUE, SMALLPOX, TYPHUS 
FEVER, AND YELLOW FEVER 
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me From consular reports international health organizations, medical officers of the Public Health Service, 
= and other sources. The reports contained in the following tables must not be considered as complete or 
oo final as regards either the list of countries included or the figures for the particular countries for which reports 
Z. S are given. 

ee Note.—Since many of the figures in the following tables are from weekly reports the accumulated totals 
Se are for approximate dates. 

Se CHOLERA 

n wu 

e5 (Cases) 

bs — —— $$ $$ $<_$___—_ ——__—_— 
$= | October 1948—week ended 

£5 — Sep- | ctober 1948—week ended— 

z= Place | August | tember |———— aa ne 
%z | 148 | 18 | 2 | 9 | 46 | so | @ 
is = pa ae - 

SL ci , AFRICA | 

~ o a le y See PEE: eee ee. aon ‘ee 
Fas ERLE RITES PE a  eaaeree. ees CRESS GRITS: HASSE | ali 
Ess 

bES ASIA | | 

SEs See eee ene repre ET i  tavcneclessbivedioesscenn D ies scasebossangas 
aad RRR SealnGer se Rese |) Dap Rehken Yebeto TE a eth 
ce RSS RN SIS | | Rane, Ee SE Ne anstaine Pe SNS 
—- a a [ae | Pease See | nlanndianiba |, Stee Bateriee 
Pee vi PE atinakchananpatcdinukibhambas’ _ | RRSEEN SURORE ERIE EE OP Coe 
BEZ China: | 

a.8m ETRE Te 1, Se ae ee ees Careers | heer 
BES |. “=e | SR RRS RAG) HOREAD RE E 
te .. J Saas | | RM eee eee RSSte Bere Sees 
==. ee eae | ae Cerne Dare bies Daas dale RSS eee 
Sex i‘ NRRL E _), beanie liddmwiee Len oepio janenatie SUEROD NOREEY 
ESE See footnotes at end of table. 
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CHOLER A—Continued 
| 
January- Sep- October 1948—week ended— 
Place August | tember . 
1948 ms} 2 | 9 | ww | 2 | 
| | | | 
asIaA—continued | 
SESS ee ee ree | 4338 | 4165 
OS SESE 
Alleppey ._----- 
teres 
SE SP eee 
I ae AES 
Re 
a a 
RSI RC ee a a eS 
| TTA T SS EAS: 
ERE SRE AES I oe 
ALES ERR ILI RE 
IE IE eae 
CE Res ee 
ee oe 
ES eee 
(EES ARIE RTE 
EEO RRR RTE ESE, 
TELLS ATS I SERIE 
aE See 
India (French); 
Chandernagor 
 “ 
CEE RS 
India (Portuguese) - 
Indochina (French); 
tl ea EE. SE Renieccetiecdscendionnenceaineuanas 
are Bee i Pe eee ee ee ae eee 
CR enuctninatcadaimsesetencsst| ‘Gi baontcens Bh  B Breccscanfernnsoas ee 
.. AS SS i |) SS ee eee See Bi scieteecmenien 
i iw | RT TS a | ee ee a ees Vee Sek cdanieds 
eT a |) a Se SS Re Ae eee 
i. 22 Sra a | ae eee ease hee eee ices 
CS TE ; a a SA Se Ga See 
CEE |) RE ER Seta Gee Lecweusee 
oo En: Seaman 
OS eS aa a | | h(|) ee ee ae ee eee | aaa 
(2S Raa Bi 6 | CP CA Chee SRS Raa ele 
ES aE She eh / See i Fee t........ Se ee Niet hiatal ae 
Chitt: 34 | ae 
ETT ae Te: | Se Se ewe ee See Se eRe 
ESAT ETE EE I | Beane 
A Es A ee See eS EER Bae 
CAA a aS: Pe: | RS AES Sa SS ee D cecasanasin 
| 
1 Includes imported cases. 2 Suspected. 3 Preliminary figures. ‘In ports only. 
5 Includes suspected cases. * Includes 12 deaths reported as cases in February 1948. 
7 For week ended Sept. 4, 1948. 
PLAGUE 
(Cases) 
AFRICA | | | 
RR a dcadtnnacincieseennaeeen 16 S| Se: Seeege ee neem Sie pieiigiitea pine seins 
Costermansville Province------------- _ | een SS See aes EE? Cae 
Stanleyville Province. --.....-..---.----| 5 1 |--------]--------|--------]--------]-------- 
British East Africa: 
REALS, Oe Ae ee | Renee Ceres |--------]-------]-------- 
| ASE | 278 Re See as SE See 
ai ccnbaleudicdiamnnekawes 354 | i | Swe = ne Wee 
SE ES | aw as eee ee RASS SEEeeS 
I citi cscies.tit inant aeons satenten 32 2 | ee FEE GES scission 
Rhodesia, Northern. -.---- ea aaaaaaa |) Se Se Pe MOR: EAY een 
Union of South Africa_-_--_--- aaa aera he 237 | & ReerreEs Sates aa i § BES Vases 
ASIA 
et ed tn a neiaemnbiman 645 | re 5 3 _) See 
I ittndénniicetniisscourreccannse _ 2. ee ES | See ee ee 
See —) nee a Se REESE Tee 
China: 
Tg FESS See ace! ee See Meee 
a ak ea |) A: GER RE ee ee Me 
EET 340 |, NR GRRE HARRIES TERI. SERN 
ie aati iene re a ee See Re innit 
Re neccccnccmesnenesa | ee CR ESSN Te SEES! Sei 
Kwangtung Province. --_.......-.--.---- YR! ee re ee Se eS Ee 
EE I a xnicintehtnwowivecese ES: Sa | 61) $822) 513 





See footnotes at end of table. 
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PLAGUE—Continued 
———— ——_—__—_ “ — 
Jonmere~ Sep- October 1948—week ended— 
Place | August | tember - en 
— as 6 9 16 | 23 | 30 
a | |-—-— 
AsIA—continued 
i Cikintiniackamanaartneeonmnsined 20, 257 | OF Scxccicces (6hpdnmasindlns 
Indochina (French): | | 
(=a ‘crninhnnmained 142 | 14 | i) 10 4 _ eee 
EE Serene D Disp nnace déouecsoa|savcsensineerenas oe: 
SN 02 ons canine mainnimiaeeanies 43 | 2 |. 
EEE EES ee | ne 
Mountain Area South-Indochina_-_-- | Ee See See 
ES EET RE UP ee ae 863 ot nee 
0 ee eee _ f SS RS SS Se PENS 
aie hitsintaciniceipigtteictattinks tecicesiatin endita geen 114 | | ae eee 
| | 
EUROPE | 
Portugal: Azores. --..-....----- nisin 13 | BE ivcccinocbsctasbadlacdipadebicwbatodainaats 
SOUTH AMERICA 
SI ii iin icine aiaclchacnctiin tee celia Py. ccaveindihidendcomatiecmoasdtll uaumbincio emails oe ialgicadics 
Buenos Aires Province----_---.....----- | CE ee Se Ra ee eee 
a ktietin Sadccnsnicmimnmeatindcmieill yf SR RE RE Se eee, Sere rs 
I io cacti ck nw dainiesiinieninn and | re Se ee |e 
Eee eee vee RSS a aS ea Sees eas 
SSE EEE ae | 2 Se eee ee See ee 
Pernambuco State--.-.........-------- | ee ee ee ee eee ES SOTEN 
adie ch nawennennndonbe 27 |) ee SSS ae ae ae 
Chimborazo Province--.---.-...-.------ SL a EE es Sees Lae 
OS ae 26 | 2 Re SS Se: Si dintetedib 
TE Re ee eee  : 7. ee ee BALES 
Cajamarca Department. .-_-__----------- | eee a ee Sa a eee 
Libertad Department----__._...----.--- | BE SS a ee eee ne ee 
Lima Department-.--_------.----------- | eee } Ree Sen Se Een 
Venezuela: 
PN insdecccasdccecansimmncerncie fp Re eee eee eee” eae eenes noes 
OCEANIA | 
| | 
Hawaii Territory: Plague-infected rats °_-_-_| § |.-.-----|--------]--------]--------]--------]-------- 











1 Oct. 1-10, 1948. 

2 Includes 4 cases of pneumonic plague. 
3 In Cape Province. 

4 Includes imported cases. 

5 Outbreak in Hsiakwan (Hsia-kuan). 


6 Includes 1 case of pneumonic plague in Surabaya. 


7 Jan. 1-May 31, 1948. 


* Plague infection was also reported in Hawaii Territory, under date of Feb. 27, 1948, in a mass inoculation 


of tissue from 19 rats. 





























SMALLPOX 
(Cases— P = present) 

; AFRICA 
ikgnipKenikSeactieanenhsinamanetekeee’ 274 | ff ee eee ee Seeweere eeeee 
ed oe eee an wcdauie ae HE a= 
GRC EE sonst 3 | RE Be ins 
Belgian Congo !___._........------- _...| 1,646} 366 |.....--- ay: 

British East Africa: 
eee | 106 5 2 — ee = Ae 

ER een 3, 393 344 69 10 

.. “SRSA 847 125 9 fe Ra ear 

_ ea ceeeeon ee 204 1 1 2 ee! Pe 
2S ee es 3 a eee — = ‘ 
EE eee 337 83 18 6 | ae SS Orne 
ESTEE SRS —— 449 32 3] Se Se 
a aa ceca a | REE es conte a BRIE inielts 
SRR RE Se ye ines | 2 ee See 
French Equatorial Africa ---....-...-- Sinliiaahd |) PA Sa See a eS Meee 
ie RL a 129 (| BORE SRE SE! Se se 
French West Africa: Haute-Volta- ---...-.-- 437 1 |_. - LES Alene ES eee Tae 
RE oe ee |, Se Se, ee ee ae ree 
| Re aaa calcined 1, 132 188 )} ae Pee ae 
i iri aeerors sn ataliaden ahaa 626 68 i, Se A ese eee ‘ 
"a a a eS | ER REE Se a. aest som Rei si 
EEE See ee |) EE SSS PS CR Be es ee 
SS re SSO = [4 a Sa See eS Sa oe os 
EATS STATE aie | eet ee eee 
EES RAIN 219 OF Diciccns = Ee enter pee 
a | eS Sees Si SESE RacseetaNs' ees ioee 


See footnotes at end of table. 
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SMALLPOX—Continued 
] 
January- | Sep- October 1948—week ended— 
Place August | tember 
: | | 
AFRIcA—Ccontinued | 
NG oo iiccntcneccnccscsseunesees | 361 6 camenee glee, Gaewe Weraee Hauoene 
Rhodesia: | 
RD - .ccicdgiewhesenenennedineeee 585 | ee 11 | 17 7 
Southern_-.----- awh aie ednenesiod 1, 513 a See |------- 2 PN Ae 
es 9 BS RO SaaS -| Pers Ae 
Sierra Leone. -------- sail 168 |?) Ss | aes : | eee ieee 
Sudan (Anglo-Egyptian) !. -s 1, 386 14 6 23 2 |--------|-------- 
Sudan (F ‘nen sak ctattciasitaaoia *  . ee eee canines ~---|--------]-------- 
Swaziland_ ROLES 5 we = co ESE, SA 
Togo (British) - {ph ES AEE ; 9 EAS oF can ee eS 
OR EES EE $2 a i 41... SPO Sars 
Tunisia. 516 j= : ‘i See 5 
Union of South Africa.....-.......--------- 52 54 _ A Seas P |--------]--2-220- 
ASIA | 
Arabia. -.---- gee lal s we )onvennce|aneosne-[a-sseors pe OS ‘nas 
British North Borneo... -.--- : 1 | BE BESS eS mee 2S 
"a eckiabooaad 785 25 3 7 62 OE atecuis 
ee rer 19 ae eee See ae a 
| ee Ronee . 705 | ae eS a ee 
RES ere 57, 143 | 58 | 7132 i 2S Sa eee 
Sy oS pa aeure aa Spebsead BRACES WENBARY RIE (Se ree 
India (Portuguese) -_-_------..------- oe. 150 | >| ee PO NEES BERR Seen 
Indochina (French) -_------------- poles 3, 782 76 | 21 | See ae See 
Se a wemaeee 544 ee Sst. Ceeba ME SN 
nace : s22| 98| 18 18 12 5 Sa 
See 26 | |: SS SRE: Serre ae ne 
a 1 cE. POPES: REARS ee 2. uae. 
OS EEL 59 | 2 | ) Sk PRs Se Hes 
Si ae Eee eee 11 Meares TE ae hee Hess 
Malay States (Federated) __----- 419 43 9 | SRR SRE) Ree 
is ct | eae ee See ae ae ee 
Pakistan 2___. CRS 11, 756 720 [ Ge Se Ses ee 
SE iinnirtindinndohcwenenuas ; ; 8 122 DRS ERE ee eS: kee 
(i a Saal 497 24 3 |} eee Bren Se 
Straits Settlements_.....----.--- Sef ae 911 2 ; Py, Taney GE Ee Mees 
EE ; 1, 696 | _. | re ee, ee ee eee 
aa pdiccceceal 102 | 39 a ee Se aS aa 
I inns oiaicacdiebcinienitinsshinnicss . | 13 | | ee ee Se ee ee 
EUROPE | 
ESSE Sear’) ea See | 3 | a oe Paes Tan Kamer 
RES eee 3 | als Re oe WE: Cee 
ETS ES a ye F 8 | wae 2 re Ss Se wie 
| 2 SS es 2 | Rt ie Sie aa (ees 
I re 74 | RES Se 1 
a aS 19 aS Ue SESE eae 
Canary Islands__.._-..------ a Te F geditos ieee ae i Te aes 
TURE... <cosa- IS ee: ae tage | |) Se } Gait 
NORTH AMERICA 
SSE ETE AR 2 ERNE See See cement Neer 
i ES eS a AE |, = ee, Gee ee ee eee 
a | RY RAS WREST: Ge Ae 
SOUTH AMERICA 
CT aa . | 13 7 3 eae AE ee Nene 
Bolivia... -.-- PS eee. ot eS | Se SS SS ES 
JOS ee | Se SR Gee ee: ea 
“Se oa acs } 8 EUS Ge SR ES Ate 
ee _.| 5, 376 | oe |- PE: BE TONE 
|| pa aaa Sal 2, 76 fh RSS) (eae o=]-<-- PE 
Paraguay !____- : | 96 | |S Eee | ent a A Sa 
Os ge? Os Wi CMe Sees Se ee 
a ST 7 = S el REINA, pee - Se PE 
(“cs Ee 4, 063 | | cecal A 26 Yt RBRBOeS 
| | 
1 Includes Alastrim. 
2 Includes imported cases. 
3In Alexandria. 
4In Port Louis—imported. 
5 Oct. 1-10, 1948. 
6 In Rangoon. 
7 Preliminary figures. 
8 Seaport in Portuguese colony on Island of Macao, China, 
* Corrected figure. 
10 In Padang. 


11 In Oporto. 
2 Alastrim. 
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(Cases) 
(P= Present) 
January-| Se October 1948—week ended 
Place August | tember |——_—______-_—_—_-——_——_- —— 
1948 2 9 16 23 30 
AFRICA | | 
MINER... a2 ccccccces 2: cecccecseecnns= 162 9 |-.- ~-|-2eennn-|a-n-nen =] een nn eee 
EE i cncdntiionantudekdcieonsepenen | SER SRESES RS) SOC Sc cusimieael ES 
RRS 179 || NRE Fe i ER fer deate 
British East Africa: 
EE i cccacandenainbniadedancesmmend | ee Sanerenn ah eee i cindawvediaed 
IE aes anericcunsedcnsondetnercwsces = | 2 oe He 
Bik ntcknicctvsnncetenanasacestoenasneen 294 9 20 | 22 | 21) 21]. 
I iadindsnesaa niente warsinsi tintin tenis 9 So 1 ; | = |-- re |-- 
AA ACRES INT | aa ‘ |------ [+oonemdalenetnces 
Frenc Equatorial Eee | See See EA a ES Re oes 
Gold Coast !..............---- POTN | ates a SEK: SIGE er 
ec od hae alan esha ialet 473 10 5 | Seat 
ES een 7 _ SESE |-- al 31 |-- 
Morocco ( International _ ESET | | See REE PETE: Cae aaa 
Morocco (Spanish) !- -.....-....-.-.-.-..-- _y See See are See ERE Te 
Mossmbique EEE ee k | See EEE SRSA eae 
si aay | SSS SS es er PES: Sa 
Rhodesia J See _) 1) SERRE See tes Scisieiivadonata Deniceiell | badisenss 
Senegal . ...........--.--------------- ------ $4 |.--..... |--------]--------]----- 22 
EN ingiconiussinseahnamsnaunmenss | ea * | -nonaccalosnnce ee 
oer = ag eee meee ae | ‘ EES RRS 
| | aSewESEes 607 | eS RE Siatibadeen : 
Galen of South No dinncvnncdtessncseien 332 20 | P | at. --|----- 
| | 
ASIA } 
Nos, Dae astinaesamiabobionme | ae eee = a | eee 
| SESE RE Re eee: 161 |; ee 8 .| #1 |-- x i 
India (Portuguese) __........-...-.-.-.-._-- | Sra AE Dar ace | 
Indochina (French) !........-.-.....-..---- 53 10 | 3 | 2 | | hee 
ER Ease 127 4 | = oe wee! 
i bigneunicentasesetiqvonsseenindinitnehs 193 7 | 1 1 | ] sate |- 
 titicin ian Ss dialahneipacemedaeiiee 453 3 | boii . er Rae 
tia earitiddigescbnirbadineamntiaws ain binned eS aes See eee 
ai. cviiaceveereantenneouaneeie | SSD SR REO EE (REE RE 
ESE a RRR Eee EE: BRPNORE GIERet ere : : 
nasties cidraetiain onitnicndeinstchisiecbeniaeaael Pe Nckudcngakipohinsdenchagpababusbicka l pnebons |- 
ee 5 C eee MS 
Straits Settlements !....................... | ae oe 5 Ses 
SU Se ee > ee . Me 
Ds ntidnwhstdkantanneans wemncnon sia _, | RE Pe ieemsinad seedling - es 
Turkey (see Turkey in Europe). | 
| | | 
EUROPE 
I NTA OTE See |  lvenseer | aioe a. Seer 
| ETT ENE REET eC ee 736 6 lcessce |-- ietbintdias | ‘ 
ins atc tase bse mwhin bevniaionsel 7 1 aoe : ‘ 

__ | REE | Bene See nal | RS 
Se ey ae _) ae 2 ES Sa EEF 
Great Ly 

i sali abi hcl digdtvanescatintatp erivsenndatinne 1 ‘ a eee 
England “4 aa pt RR ee: ROT. ARES: ERIE 
Ea aay _. | See See RARE FIRE, SE, ate 
Irelagd i (ss SRS 42 aie ee Se eee RSS! 
ee ct diniigtiinn ntlindgdenscaaios 14 2 ‘)) SROPH Reames io 
| ATTA RPE LID 122 40 | 13 | 16 31 ee 2 
EELS PLATTE 51 4 he Re od ieee 4 
i itichcidickamadwnvgtanentapiesdiddins 306 113 | ae 1 Sees Lr et 3 
EEE LE REPEL AER ATIES. cruisers ce See ean eee D 
Netherlands inicacdidlaikishnienaeiantnkidkbin’ 41]. ae & a 
| RN NR Ne LP 261 | 15 |. ORR, RE 
Portugal—Madeira Islands | | | 
eee 1 wcsisaasia Sie Seen ee: Se ee 
AES eS 21, 672 59 | y | aa Ratesheniaants 
i AAtdcdicinnacncnivnuncrenmonisiigneta 19 [ss | RE ER, SR 
, | SGA ence sgn 283 17 10 2 2 | 4 |-.----- 
iiitekdaicpciocekiniabaniawitanmesaue 565 14 _} Ses, eee | Seema ee TERS 
| | | 
NORTH AMERICA 
iccrnssiegs Sictecnccanseienesen] 10 {seen a loses wees = = 
| EERE 2S eee 20 | | a ee ibaa |---+ 200. = 
se | eee Lseaadioe SEA ESSER Papeete 
EAE SNS 17 fh SE Pe ee. | EES 1 PRES 
ne aaa Ee 1, 036 | SS ee SR Ae eas 
Panama Canal Zone !.__......-... — -...-- _ | RS LA SERRA ciel Sittin 
so iciciccsciem aie pumeigal | RISES sR SE ee | saiatensidetaal | REN 
ET  rncnhnnsvdevckdcavaescneeeabe 30 _ Gee E Sucdaindbemecusainnadenas 


See footnotes at end of table. 
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January-| Sep- October 1948—week ended— 
Place August | tember — 
1948 1948 3 | 9 6 | 2 30 
SOUTH AMERICA 
eal eee cel hice el ae a ee Fae ees haere 
EEE Fee ee . |) oS Se eee ee SSS: een 
em ninenes 115 | 2s 2 Se See 
| _ SA Ea 263 6 1 Pe SS SRE Pees 
* SER ra he ae 2,178 309 4 2 i SS: Se 
ESE Le ee ee 13 ) EY Se | SS, See 
a i eh Siok sie ‘alae Gaoeainebetecendtte aineoais 373 tS) ce SaaS Sees. Ss iso Sedasic 
SS rh ae gy SERS Se Se Ee es! ene 
—si(“‘(‘(‘(<‘é‘‘C SSR ARES ee eer 136 6 91 _ | ss SSS ee . 
OCEANIA 
RS SR SORES Fe ae RTE ate ec 134 2 SRERESEE PE id mokeatdlamanie” oe 
5 ee : _)] See ee ee ee |-------- ee 
BE evcedcuncancesccescesenseresss Se es Sn en hae Annee 
i EAA ETERS | GG nee elreeree | Saba ae | eth: | ae 
| 








*Reports from some areas are probably murine type, while others include both murine and louse-borne 
types. 

1 Includes murine type. 

2 In ports only. 

3 Oct. 1-10, 1948. 

4 Murine type. 

5 Includes suspected cases. 

6 Corrected figure. 

7 Imported. 

8 Includes 9 deaths reported as cases in Cochabamba Department in March 1948. 

§In Porlamar. 

1¢ In Carupano. 

YELLOW FEVER 


(C—cases; D—deaths) 

















AFRICA | | | | 
French West Africa-Sudan: | | 
ERE E Fee: Siewwnee: ENeaeeme Ss Se ee 1 
Gold Coast: | | | | | 
I osetia chien negate D | 4 ee ee ‘conic cca be wanceenbeia Kel tenintlaclas 
EET jaaeubeudamwens D | ff as a scien celica ean taabescap eich intaaaieadaenieaientn tes tiantetednasiit 
on Coast: | | | 
A a ee ee D | | eae lo sbenccalcnneensalsnnasess Rte eed | asninnan a 
SOUTH AMERICA | | 
Argentina: | 
Cerro Azul, Misiones Territory__.. D 3 ee ae Se ERROR Sasa nemmenS 
Bolivia.? | 
Brazil: | | 
Ilheus City, Itajuipe, Bahia State... D _f ESS RPS Oe ee AGERE RES D tentniois ees 
Sao Luiz Gonzaga Rio Grande do | 
Sul State D 6 aes ee = ee seas Pe gncaee eae 
ae | ae PR Diventeus nechaieans ae SS ce aaee BPs 
Colombia; 
Antioquia Department: | 
Ss D 5 ee | Seeene: eee | eae! eae oe. S  meioe 
ea Reelin aa D % pameniae: NORE CRRA We Beettod. ies 
Boyaca Department: | 
Campohermoso- - --_----------- D eee Soe eneaets Se ees Cae — 
Caldas Department: | | | 
| ea D | Seer ane B iicacasieil =a ssicekc all cetolease ; 
I chiki csciiasisoiadeipuiehiatinees D |, Seereres ee: Se ee SRS seer 
OO oe D 1, eee = Cenceectinn REE BERS A ices 
Cundinamarca Department: | | 
} UR ae D | Se SS Rees, Sees ee Bacal 
Intendencia of Meta; | 
thi aids iin oeiadiiiaiabniomain D | Oe ccckenhe oe See Speen a Seem tae De ceadans 
Rata REAR D | See SECS URES rE Tees wile 
AIRES D Jececcceeleswecsceleccceses Re HERES Ssceell 
Peru.‘ ° | 
Venezuela: | 
Boatanamo, Tumeremo County, 
Bolivar State..................... __ > ERwnearee lngeee Tar 1 | Seerecs Sere eet 
| } | | ' | 
1 Suspected. 


2 Delayed report: During the months of April and May 1947, 5 confirmed cases of yellow fever were re- 
ported in Bolivia, distributed as follows: Santa Cruz Department—Nuflo de Chavez 1, Concepcion 1, 
Cercado 1; La Paz Department— Province of Sud Yungas Chulumani 1; Province of Nor Yungas, Coroico 1. 
(See PuBLIC HEALTH REpoRTS for July 30, 1948 p. 1,024). 

3 In forested area, 60 miles up Berbice River from Kwakwani, 

‘ a report; On oy FS 1948, 1 death from yellow fever was reported to have occurred in Tingo 
Maria Huanuco Province, Huanuco Department, Peru, in the month of November 1947. 





|| 
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